However most of these procedures suffer from one or more of the following drawbacks: harsh reaction conditions, long reaction times, low yields of products, heavy metal contamination, acidic media (which is not suitable for acid sensitive substrates and side reaction.
Therefore to improve above-mentioned limitation we decided to use non-acidic catalyst and neutral conditions for the preparation of alkyl formates.
In continuing of our experiments on the application of new reagents or reagent systems in the organic functional group transformations [14] [15] [16] [17] [18] [19] [20] [21] [22] we became interested to prepare alkyl formates from the corresponding alcohols in the presence of a neutral catalyst. Recently we have introduce a new tribromide reagent (poly(4-vinylpyridinium tribromide), as green and none-toxic polymeric reagent (Fig. 1) ; 23 therefore to investigate the scope and limitation of this reagent we decided to apply poly(4-vinylpyridinium tribromide) as neutral and effective catalyst in the formylation of alcohols with ethyl formate.
Initially, in order to find appropriate conditions 4-fluorobenzyl alcohol was subjected to formylation reaction in different solvents but reaction didn't complete after 24 hours under solvent conditions. The results for solvent screening are summarized in Table 1 .
Interestingly we observed that formylation reaction for the 4-fluorobenzyl alcohol completed within 50 min in 91% yield. Eventually, we decide to carry out the formylation reaction in the absence of the solvent (i.e. solvent-free conditions) for the all reactions.
Consequently, a wide variety of alcohols were converted into corresponding alkyl formates using ethyl formate in the presence of a catalytic amount of poly(4-vinylpyridinium tribromide) at room temperature under solvent-free condi- Isolated yield (product purified by short column chromatography). tions (Scheme 1). The results of this transformation including molar ration of the reaction components, reaction times and product yields are summarized in Table 2 .
Scheme 1

Notes
Formylation of alcohols selectively proceed under mild conditions and any attempt to prepare formylated phenols and thiols (Table 2 , entries 22, 24) was failed. Also formylation of aniline, as representative of amines, only produced ≈ 20% of N-formyl aniline.
In order to investigate the catalytic role of poly(4-vinylpyridinium tribromide), 4-tert-butylbenzyl alcohol was subjected to formylation reaction in the absence of this compound. Interestingly, only trace conversion of product was observed after 24 h (entry 7), while in the presence of catalyst the same reaction completed within 45 min in 90% yield ( Table 2 , entry 6).
Suggested mechanism for this transformation is outlined in Scheme 2, based on our previously experience on tribromide 21, 23 and N-halo reagents.
24-27
Poly(4-vinylpyridinium tribromide) acts as a source of Br + , which coordinates with oxygen of carbonyl group in ethyl formate to produce active formylating agent. Then a nucleophilic attack of hydroxyl group on the carbonyl group followed by elimination of ethanol gives alkyl formate.
To show the efficiency of the described system in comparison with previously reported procedures in the literature, we compared our obtained results for the preparation of 4-nitrobenzyl formate (as a typical example) with the best of the well-known data from the literature as shown in the Table 3 .
In summary, herein we introduced poly(4-vinylpyridinium tribromide as neutral catalyst for the conversion of alcohols into alkyl formates using ethyl formate. The advantages of this procedure are the avoidance of metallic and acidic catalysts, organic solvents, corrosive and toxic reagents and operational simplicity. C NMR) and physical data with authentic samples. Poly(4-vinylpyridinium tribromide) was prepared via our previously reported procedure.
23
Formylation of 4-Fluorobenzyl Alcohol using Ethyl Formate Catalyzed by Poly(4-vinylpyridinium tribromide). To a 15 mL round-bottom flask 4-fluorobenzyl alcohol (1 mmol, 0.126 g), ethyl formate (2 mL) and poly(4-vinylpyridinium tribromide), (0.035 g) was added. This mixture was stirred at room temperature for 50 min (the reaction progress was monitored by TLC). After reaction completion, reaction mixture was passed on short column chromatography (packed by silica gel) using dichloromethane as eluent to obtain 4-fluorobenzyl formate in 91% yield (0.140 g). 
